A. Defining the parameters of a study
To ensure the success of any study, it is important to have a clear and accurate definition of the study. The clearer the definition, the more likely it is that the study will be successful.
Defining a study is a process of selection and reduction of the ideas and perspectives of those involved into a clearly defined aim and set of objectives.
A1. Aim
The aim expresses the purpose of the study.
• What is the project about in broad terms?
• Who wants it done and why?
• What is its title?
The aim of a study follows from a research question such as 'Are dental nurses who have been trained in oral health promotion effective smoking-cessation counsellors?'. The aim of a study that sought to answer this question would be 'To investigate the effectiveness of dental nurses who have undergone training in oral health promotion in helping patients to stop smoking'. While planning the study, it is useful to check each stage in the plan against the aim so that the methodology is focused and does not go off at a tangent.
A2. Objectives
The objectives in the example in the previous paragraph could be:
• To compare success rates in stopping smoking one year after counselling by dental nurses trained in oral health promotion with success rates achieved by other groups of smoking-cessation counsellors.
• To compare the cost of using dental nurses trained in oral health promotion as smokingcessation counsellors with those of other groups of smoking-cessation counsellors.
• To assess patients' acceptance of dental nurses trained in oral health promotion as smoking-cessation counsellors.
A3. Targets
The objectives set targets within the overall aim. For example:
• What is it to be achieved?
• By when should it be achieved?
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• Why are these targets essential to the project?
A4. Methodologies
The methodology for a research project depends on its aims and objectives and may be quantitative or qualitative. Quantitative research should be undertaken to meet the first two of the above objectives in the hypothetical study assessing the use of dental nurses as smoking-cessation counsellors. This relates to discrete variables (numbers stopped after one year and costs). 
B. Planning a quantitative study
Quantitative research is a formal, objective, The researcher tends to remain objectively separated from the subject matter.
Research designs to determine the relationship between one thing (an independent variable) and another (a dependent or outcome variable) in a population can be either experimental or descriptive ( Table 1) .
B1. Experimental studies
The first stage in an experimental study is to define a hypothesis. A hypothesis is a statement that attempts either to explain why certain events occur or to predict what will happen in the future. A good hypothesis makes a specific prediction that can be measured.
The hypothesis, which is usually stated as a 'null hypothesis', makes it possible to use statistical tests to analyse the data that have been collected and to assess the probability of the results. In the example quoted above, the null hypothesis (ie the hypothesis that you are trying to disprove) would be 'Training in oral health promotion does not make dental nurses any more effective as smoking-cessation coun- May need only tens of subjects especially when a Requires a very large sample size to crossover design (see below) is adopted. The estimate establish a precise estimate of the of the relationship is less likely to be biased with a high relationship between variables participation rate in a sample selected randomly from a population Bias is less likely if subjects are randomly assigned to No attempt is made to change treatments, and if subjects and researchers are blind to behaviour or conditions. (unaware of) the identity of the treatments Measurements are made to describe the current condition way special. In a double-blind study, the researcher also does not know which treatment the subjects receive until all measurements are taken. Blinding of the researcher is important to stop him or her treating subjects in one group differently from those in another.
In the best studies, even the data are analysed blind, to prevent conscious or unconscious fudging or prejudiced interpretation.
Ethical considerations (which will be the subject of a subsequent paper) may prevent experiments from being performed, especially if one group is denied a drug that may be beneficial. Their past history is recorded in the same way as for the cases. The purpose of the control group is to provide an estimate of the frequency and amount of exposure in subjects in the population without the disease being studied.
B2. Descriptive studies
Whereas the cohort study is concerned with frequency of disease in exposed and nonexposed individuals, the case-control study is concerned with the frequency and amount of exposure in subjects with a specific disease (cases) and people without the disease (controls).
B3. Some specific considerations
Deciding which variables to measure
The example of a study of dental nurses and smoking cessation might include such variables (anything that is measured) as:
• The age of the nurses, how long since they started dental nursing, how many patients they counselled during the period of the study.
• The age of the patients, how long the patients had smoked, etc.
Variables may be dependent, independent, or confounding.
• The length of time that a patient had smoked would be independent.
• The ability of a patient to stop smoking would be dependent.
• When there is more than one independent variable influencing a dependent variable, it is always possible that the second independent variable may vary the effect of the first independent variable on the dependent variable. It is then called a confounding variable.
It is essential to select variables that can be measured.
Inclusion and exclusion criteria
The population that is studied limits the extent to which the results of a study can be generalised. Thus if 12-year-old children are examined in an epidemiological study only at one school, their caries prevalence is only valid for that school and not for the town or country. In other words, the results of a study are only valid for the setting (population) that was studied.
It is important to define the population that is to be studied. This is done by defining those who should be included and those who should be excluded. For example, in a mouthwash study, inclusion criteria could be all dentate adult patients aged 18-65 years who attended a dental practice in a two-week period. These inclusion criteria could then be limited by exclusion criteria that could modify the effect of the mouthwash, such as 'have taken antibiotics during the previous three months', 'pregnant', 'smoker', etc. In the example of the dental nurses and smoking cessation, inclusion criteria could be 'all patients counselled over a one-year period' and exclusion criteria could be 'those who did not return for follow-up after a further one year'.
Sampling
It is essential to select a representative sample of sufficient size, and advice should be sought from a statistician. Details of how to sample and how to calculate sample sizes will be given in a later paper in this series that will deal with all aspects of data collection.
Recruitment
A number of ethical issues are associated with the recruitment of participants into a study.
All participants must:
• Be given full details in writing of the study into which they are being recruited.
• Give their consent to take part in writing.
• Be free to withdraw from a study at any time.
• Be old enough and intellectually able to give informed consent (if they are not, then informed consent must be obtained from a parent or designated carer). 2 If the study concerned involves more than one visit, it is essential to motivate study participants to remain in a study. This may be easier in a dental practice setting than in a hospital or university.
Blinding
It is important to conceal the allocation of treatment in a clinical trial so that the participants are unaware whether they are receiving an active medication or a placebo. This can be relatively easy when pills or potions are being tested but in some dental circumstances, such as the placement of restorative materials, it is impossible because the materials used may look very different. As described previously, when only the participant is unaware of which treatment he or she is receiving, the study is single-blinded. If both the participant and the clinician/person making the assessment are unaware, the study is referred to as doubleblinded. This consideration needs to be taken into account when planning a study. 
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Bias
It is always possible that both researchers and participants in a study can inadvertently be influenced during a study such that they do not record measurements as accurately as they might (researchers) or exhibit selective memory when giving a history (participants). Such bias can skew the results. Bias may creep in at any stage of a research project. 3 It is therefore important to bear this in mind throughout a study and to think about how this might occur when the study is being planned.
Risks and hazards
It is important to try to anticipate any problems or hazards that might arise during a study.
These could be as mundane as chronic transport problems (traffic jams, transport strikes) that prevent patients from attending for recalls to more serious ones such as adverse reactions to materials and medications.
Data entry and storage
This topic will be covered in a later paper in the series. It will include:
• Designing suitable data collection forms.
• Inputting data to spreadsheets and data banks.
• Analysis, storage and security of data.
The protocol (study plan)
Having considered all the above factors, it should now be possible to write a study plan (better known as a protocol), which lists, describes and documents all aspects of the study. The next paper will explain in detail how to write a protocol. This protocol will evolve and will probably need some amendments after the methodology has been piloted.
C. Planning a qualitative study
Qualitative research involves analysis of data such as words (eg from interviews), pictures (eg video) or objects for exploring complex issues and obtaining insights into them. 3 Consequently, it is not unusual to employ a trained research assistant to gather the data in a research project, with the lead research dental practitioner being involved at the planning and data-analysis phase.
The overall purpose of qualitative research is to gather data on people's opinions and prac- 
D. Questionnaires
Finally, a brief mention of questionnaires, which 
Conclusions
This paper has provided a brief introduction to planning a research study and has identified the wide range of factors that should be considered. Some of these factors will be explored in greater depth in subsequent papers in the series. The next paper (part 3) we explain how to describe the points outlined in this paper in a written study plan (a research protocol).
